In previous studies we demonstrated that the biologically active 
Calcium accumulation by purified brush border membrane vesicles (BBMV) is the best-studied in vitro model used to evaluate the first step in intestinal calcium transport, namely, entry of calcium from the lumen into the cell. This process does not require ATP. Administration of 1,25(OH)2D in vivo to vitamin D-deficient chicks results in an enhanced ability of the subsequently isolated BBMV to accumulate calcium (5, 10, 11) . Hypotheses explaining this effect include the synthesis of new proteins such as IMcal (12) or the vitamin D-dependent calciumbinding protein (13) , and changes in the lipid composition of the BBM (14, 15) .
Our previous studies with cycloheximide (7, 9, 16) 18 -h incubation, the gels were washed, stained with Coomassie Blue, photographed, dried, and exposed to X-Omat film (Eastman Kodak Co., Rochester, NY) for 7-21 d at -80°C. The autoradiograms were developed, then scanned by a densitometer (E-C Apparatus Corp., St. Petersburg, FL) using identical settings for all samples in each experiment. The densitometer tracings ofeach peak were quantitated by determining the area under the peak.
[35S]Methionine incorporation. To label newly synthesized proteins in the BBM, the in situ duodenal loop preparation originally described by Coates and Holdsworth (23) (26) .
Results
The principal CaM-binding protein in duodenal BBMV has an apparent molecular weight of 102,000-105,000 (Fig. 1 ). More apparent in Fig. 3 than in Fig. 1 is the presence of other CaMbinding proteins, including those with molecular weights of -88,000, 78,000, and 52,000. The binding of CaM to the Fig. 1 ). However, l0-4 TFP and excess nonradioactive CaM eliminated all detectable CaM binding to these bands (Fig. 1) .
When 1,25(OH)2D was administered to vitamin D-deficient chicks at 0, 4, 9, 12, 18, or 24 h before removing the duodena and preparing the BBMV, calcium accumulation by the BBMV from chicks receiving 1,25(OH)2D was greater than that from chicks receiving only vehicle (the zero hour group) (Fig. 2) . This effect was observed by 4 h and was maximal by 8-12 h after 1,25(OH)2D administration. The autoradiogram of these six preparations of BBMV analyzed for CaM-binding proteins is shown in Fig. 3 . The most striking change is in the CaM binding of the 102,000-105,000-mol-wt protein. Quantitation of the density of the 102,000-105,000-, 88,000-, 78,000-, and 52,000-mol-wt bands is shown in Fig. 4 To determine whether the increased CaM binding to the 102,000-105,000-mol-wt protein after 1,25(OH)2D administration required new protein synthesis, we administered a protein synthesis inhibitor, cycloheximide, to some of the animals using a protocol (16) that prevented the induction of the vitamin Ddependent calcium-binding protein by 1,25(OH)2D. Four groups of 12 animals were studied: group A received only vehicle, group B received only 1,25(OH)2D, group C received only cycloheximide, and group D received both cycloheximide and 1,25(OH)2D. 12 h after receiving 1,25(OH)2D (or vehicle), six ofthe animals in each group were incubated with [35S]methionine using in situ duodenal loops to assess synthesis of BBMV proteins. The remaining six animals were used to assess calciumaccumulation, alkaline phosphatase, and CaM-binding proteins in BBMV. As seen in Table I , 1,25(OH)2D administration resulted in nearly a threefold increase in alkaline phosphatase activity and a 43% increase in calcium-accumulating ability by the BBMV. Cycloheximide alone reduced alkaline phosphatase activity but not calcium-accumulating ability. Cycloheximide inhibited the ability of 1,25(OH)2D to stimulate alkaline phosphatase activity, but did not inhibit its ability to stimulate calcium accumulation.
The autoradiogram of [35S]methionine-labeled BBM proteins
from these four groups ofanimals is shown in Fig. 5 (2, 5, 9, 16, 17, 27) . This stimulation correlates with selective fatty acid changes in the phosphatidylcholine component of the membrane ( 15) , although the biological significance of these changes in lipid composition remains uncertain (17, 28) . We (18) (30) .
Other investigators have described a calcium-independent CaM-binding protein of similar or slightly larger size (105,000-1 !0,000-mol-wt) in chick intestinal BBM (19, 30, 31) . Localization studies have suggested that this protein forms a bridge between the plasma membrane and microfilament core of the microvilli (32, 33) . A recent study observed that this protein had myosin-like ATPase activity (34) , but its function in the microvillus is unclear. Glenney and Glenney (35) (30) have presented evidence that this protein is bound to the microvillus cytoskeleton, from which it can be dissociated with ATP, and is not an integral part ofthe membrane. The BBMV preparation that we have analyzed has been prepared in such a way as to remove the bulk of the microvillus cytoskeleton (20) . As such we did not observe the TW-260/240 or 140,000-mol-wt CaMbinding proteins described by Glenney et al. (19) that are present in the microvillus cytoskeleton. In unpublished studies we have been unable to extract the 102,000-105,000-mol-wt protein from the BBMV with ATP, but have readily extracted it with a variety of detergents. Thus, our own studies support the concept that in the BBM preparation we have studied, the 102,000-105,000-mol-wt protein is an integral part of the membrane. This does not exclude an additional localization of the 102,000-105,000 mol-wt (or 105,000-110,000 mol wt) protein in the microvillus cytoskeleton. We assume, but have no definite evidence, that the 102,000-105,000-mol-wt CaM-binding protein in the BBM is the same or is derived from the 105,000-1 10,000-mol-wt CaMbinding protein in the cytoskeleton.
In the current report, we have observed that 1,25(OH)2D3 increases the binding of CaM to the 102,000-105,000-mol-wt protein without stimulating new protein synthesis. In contrast, Howe et al. (37) reported a consistent decrease in CaM binding to a 105,000-mol-wt protein in the microvillus cytoskeleton when rachitic chickens were given vitamin D. Conceivably, 1,25(OH)2D3 administration results in a translocation of the 102,000-105,000-mol-wt protein from the microvillus cytoskeleton to the membrane. Such a mechanism would reconcile the results obtained by Howe et al. with our own. The slightly smaller size that we observe (102,000-105,000 mol wt) for this CaM-binding protein in the BBM relative to that reported by others for the CaM-binding protein in the microvillus cytoskeleton (105,000-110,000 mol wt) suggests a structural alteration during the translocation, but such differences need to be confirmed.
In summary, we hypothesize that the 102,000-105,000-molwt CaM-binding protein plays an important role in regulating calcium movement across the BBM. In our model we postulate that CaM activates this protein. 1,25(OH)2D could increase the binding of CaM to this protein through several mechanisms, none of which requires new protein synthesis; examples of these are translocation from another cellular location such as the microvillus cytoskeleton, phosphorylation of the protein, cleavage of a precursor, and inhibition of its degradation. However, both the role (if any) of this protein in calcium transport and the mechanism by which 1,25(OH)2D increases its binding to CaM need to be established.
